Formulation and Evaluation of Sustained Release Glipizide Matrix

I. Introduction:
Increased complications and expense involved in marketing of new drug entities has focused greater attention on development of sustained release (SR) or controlled release(CR) drug delivery systems. Sustained or controlled release delivery systems can achieve predictable and reproducible release rates, extended duration of activity for short half -life drugs, decreased toxicity, and reduction of required dose, optimized therapy and better patient compliance. Matrix type sustained delivery systems are popular because of their ease of manufactures. It excludes complex production procedure such as coating and pellitization during manufacturing and drug release from the dosage form. It is controlled mainly by the type and proportion of the polymers used in the preparation.
Eudragit RL-100 is copolymer of acrylic and methacrylic esters with a low content in quaternary ammonium group. The ammonium groups are present as salts and make the polymers permeable. It is used as a film farming agent, tablet binder, tablet diluents.
Ethyl Cellulose is used as a coating agent, flavoring agent, tablet binder, table filler, viscosity increasing agent. It is stable , slightly hygroscopic material chemically resistant to alkali but sensitive to acidic material.
Microcrystalline Cellulose (MCC) is a pharmaceutical aid and widely used as a diluents or binder in oral tablets and capsule formation. It also has a disintegrant and lubricant property so it makes useful in tableting. It is a stable though hygroscopic material.
Magnesium stearate is used as a lubricant in capsule and tablet manufacture at concentration between 0.25 and 5.0%.
Talc is a purified hydrated magnesium silicate and used as a anti cacking agent, glidant, tablet and capsule diluents, tablet and capsule lubricant. It is widely used as a dissolution retardant in the development of controlled-release products. It is also used as a dusting powder.
Glipizide is an oral hypoglycemic agent, which is a commonly prescribed drug for the treatment of patients with type II diabetes. It is used adjunct to diet to the management of type II (non-insulin dependent) diabetes mellitus in patients whose hyperglycemia cannot be controlled by diet and exercise alone. Glipizide stimulates insulin secretion from the β cells of pancreatic islets tissue, increases the concentration of insulin in the pancreatic vein and may increase the number of insulin receptors. Glipizide is a weak acid (pKa = 5.9) practically insoluble in water and acidic environment and highly permeable (class II) drugs according to the Biopharmaceutical Classification System (BCS). The oral absorption is uniform, rapid and complete with a bioavailability of nearly 100% and an elimination half-life of 2-4 hours. Glipizide is reported to have a short biological half-life (3.4±0.7 h) requiring it to be administered in 2 to 3 doses of 2.5 to 10 mg per day. SR formulations that would maintain plasma levels of drug for 8 to 12 hrs might be sufficient for once a day dosing for Glipizide. SR products are needed for glipizide to prolong its duration of action and to improve patient compliance.
I.
Sustained Release Drug Delivery System: Sustained Release Drug Delivery system is the one, which delivers the drug for a prolonged time, locally or systemically. Merits: a) Increased safety margin of high potency drugs due to better control of plasma levels. b) Maximum utilization of drug enabling reduction in total amount of dose administered. c) Reduction in fluctuations in steady levels and therefore better control of disease condition and reduced intensity Of local or systemic effects. Demerits: a) Poor in vitro-in vivo correlation. b) Retrieval of drug is difficult in case of toxicity, poisoning or hypersensitivity reactions. c) Reduced potential for dosage adjustment of drug normally administered in varying strength. 
1.2) MATRIX DEVICES:
It comes under Diffusion Controlled Release System. Diffusion Controlled Device consists of 1.2.1) Rigid Matrix 1.2.2) Swellable Matrix This system, a solid drug is dispersed in lipophilic or hydrophilic polymer matrix and the rate of release of drug depends on the rate of drug diffusion and not on the rate of solid dissolution. Sustained Release Drug Delivery System aims to deliver the drugs for a prolonged time, locally or systemically. The Glipizide is a second generation sulfonylureas which is used with diet to lower the blood glucose in patients with the diabetic mellitus-2.
2) DRUG PROFILE -GLIPIZIDE
2.3.2) Mode Of Action:
The primary action of the glipizide is a stimulation of insulin secretion from the beta-cells of the pancreatic tissue; Reduces the glucose output from the Liver; insulin sensitivity is increased at peripheral target sites.
2.3.3) Pharmacodynamics / Kinetics:
Duration: 12-24 hours Absorption: Rapid and complete; delayed with food. Distribution: 10-11 L Protein binding: 98% to 99%; primarily to albumin Bioavailability: 90% to 100 Metabolism: Hepatic via CYP2C9;forms metabolites (inactive) Half-life elimination: 2-5 hours Time to peak: 1-3 hours: extended release tablets: 6-12 hoursExcretion: Urine (60%to80%, 91%to97% as metabolites); feces (11%)
2.3.4) Indications And Dosages:
To control blood glucose in type-2 (non-insulin-dependent) diabetes mellitus in patients who have some pancreatic function and don't respond to diet therapy. Adults: 5 mg/day P.O. initially, increased as needed after several days (range is 2.5 to 40 mg/day). Give extended-release tablets once daily; maximum dosage is 20mg/day. Give daily dosage above 15 in two divided doses.
Conversion from insulin therapy Adults: with insulin dosage above 20units/day, start with usual Glipizide dosage and reduce insulin dosage by 50%. With insulin dosage of 20 units/day or less, insulin may discontinued when Glipizide therapy starts.
III.
Polymers:
Magnesium stearate 3.5) Talc Polymers were received from Aravind Remedies (AR), Chennai.
IV.
Process And Development:
4.1) Preparation of Glipizide matrix tablets with combination of EUDRAGIT RL-100 and ETHYL CELLULOSE:
Matrix tablets were prepared by direct compression method. Glipizide RL-100 (10mg) was blended with appropriate quantity of polymer in combination of Eudragit RL-100, Ethyl Cellulose. The dilute Microcrystalline Cellulose ratio varies with the concentration polymers and was blended thoroughly in the polybag and the powder was passed through sieve no.14. then the mixture was blended with 1% Magnesium stearate and 2% Talc and mixed for 5 minutes. This mixture was compressed using station rotary tabletting machine with flat punch of 8mm diameter. The compositions of tablets were varied by using polymer and MCC in different ratios and were represented in table:
All the formulation has Talc 2% as glidant and Magnesium Stearate 1% as a lubricant.
Total weight of tablet is 200mg.
V. Evaluation Of Glipizide Matrix Tablets:
5.1) CONSTRUCTION OF STANDARD GRAPH OF GLIPIZIDE:
An accurately weighed amount of 100mg Glipizide was transferred into a 100ml volumetric flask and volume was made up to 100ml with 7.4pH phosphate buffer. The resulted solution had the concentration of 1mg/ml which was labeled as stock solution 1 from this stock solution 10ml was taken and diluted to 100ml with 7.4pH phosphate buffer which has given the solution having the concentration of 100µg/ml which was labeled as stock-2.
Necessary dilution were made by using second solution to give the different concentration of Glipizide 10-100µg solutions can be made. The volumetric solution 10µg/ml was scanned in a UV-Visible double beam spectrophotometer to determine the λ max of the drug. The absorbance of the volumetric solution was recorded at λmax of the drug and plotted graphically to the standard graph of Glipizide.
FORMULA
Preparation of ph 7.4 phophate buffer:
An accurately measured 50ml of 0.2 M potassium dihydrogen orthophosphate was transferred to a 200ml volumetric flask and 39.14ml of 0.2M sodium hydroxide was added to it. Volume was made up to 200ml with distilled water, mixed and pH was adjusted to 7.4 with 0.2M sodium hydroxide or 0.2M orthophophoric acid.
Preparation of potassium dihydrogen phosphate:
An accurately weighed 27.21g of monobasic potassium dihydrogen phosphate was dissolved in 1000ml of distilled water and mixed.
Preparation of sodium hydroxide solution:
An Accurately weighted 8gm of sodium hydroxide pellets were dissolved in 1000ml of distilled water and mixed.
5.2) PHYSICAL PROPERTIES OF MATRIX TABLETS: 5.2.1) Tablet Thickness:
Six tablets from the representative sample were randomly taken and individual tablet thickness was measured by using digital vernier calipers. Average thickness and standard deviation values were calculated.
5.2.2) Tablet Hardness:
Tablet hardness was measured by using Monsanto hardness tester. From each batch the crushing strength of six tablets with known weights and thickness of each recorded in kg/cm 2 were measured for the hardness and average hardness and standard deviation was reported.
5.2.3) Friability Test:
From each batch, twenty tablets were accurately weighed and placed in the friability test apparatus (Roche friabilator). Apparatus was operated at 25 rpm for 4mins and tablets were observed while rotating. The tablets were then taken after 100 rotations, retested and reweighed. The friability was calculated as the percentage weight loss. % friability was calculated as follows:
% friability = (W 1 -W 2 ) X 100/W 1 Where, W 1 = initial weight of the 20 tablets W 2 = final weight of the 20 tablets after testing Friability values below 0.8% are generally acceptable.
5.2.4) Weight Variation Test:
To study weight variation individual weights (W 1 ) of 20 tablets from each formulation were noted using electronic balance. Their average weights (W A ) ware calculated. the Percentage weight variation was calculated as follows. Average weights of the tablets along with standard deviation values were calculated. %weight variation = (W A -W 1 ) x100/W A
5.2.5) Drug Content (Assay):
The drug content of the matrix tablets was determined by standards and it meets the requirements if the amount of the active ingredient in each of 10 tested tablets lies within the range of 90% to 110% of the standard amount.
Ten tablets were weighed and taken into a mortar and crushed into fine powder. An accurately weighed portion of the powder equivalent to about 10mg of Glipizide was transferred to 100ml volumetric flask containing 70ml of 7.4pH phosphate buffer. It was shaken by mechanical means for 1hr then it was filtered through Watsmann filter paper (no.1) and diluted to 100ml with 7.4pH phosphate buffer. From this resulted solution 1ml was taken, diluted to 50ml with 7.4pH phosphate buffer and absorbance was measured against blank at 223nm.
5.3) IN-VITRO DRUG RELEASE CHARACTERISTICS:
The dissolution studies were performed for the formulated Glipizide tablets over a period of 12 hours using USP dissolution test apparatus.
Drug release was assayed by dissolution test under the following conditions: n=3 USP type II dissolution apparatus (paddle method) at 50rpm 900ml of phosphate buffer pH 6.8 for 12 hours, maintained at (37 0 ±0.5 0 c) fresh dissolution medium. The samples withdrawn were filtered through Watsmann Filter Paper (No.1) and drug content in each sample was analyzed by UV-visible spectrophotometer at 223nm.
VI.
Result And Discussion:
6.1) STANDARD GRAPH OF GLIPIZIDE:
The scanning of 2.5 µg/ml of the volumetric solution of Glipizide in the UV range against deionised water and pH 7.4 phosphate buffer determined the lambda max of the absorbance at 223nm. The standard graph of Glipizide has shown good linearity with R 2 value 0.9984 which suggest that obeys the Beer-Lamberts law. The result in uniformity of the weight, hardness, Thickness, Friability, Drug content of the tablets are shown in the above table. All the tablets of the different batches compiled with the official requirements of uniformity of weight as the weights varied between 200.71±1.02 to 199±1.33mg. the Hardness of the tablets ranged from 5.1±0.236 to 5.04±0.09 kg/cm 2 .
Fig,1
The friability values were less than 0.8% indicating that the matrixes were compact and hard. The thickness of the tablets ranged from 2.17±0.078 to 2.23±0.078mm.
All the formulations satisfied the contents of the drug as they contained above 91.29±0.98% of Glipizide and good uniformity in drug content was observed. Thus all the physical attributes of the prepared were found to be practically within official limit. The result of % drug release of formulations F1 to F3 shows 39.41±1.8 up to 46.01±0.8 were produced by the composition of Eudragit RL 100 in increasing concentration and by altering Ethyl Cellulose concentration (25, 22.5, 20%) for F4 to F6 with same concentration of Eudragit RL 100 (80mg) are taken with increasing the MCC concentration. the result of % drug release study shows from 63.15±1.2 to 88.21±1.8. As Ethyl Cellulose acts as tablet binder and MCC concentration increases to 32% it act as tablet disintegrating agent lose of integrity takes place.
As the amount of Ethyl Cellulose polymer from F1 to F6 decreases a significant increase in the rate and extent of the drug release was observed in F4 toF6 when compared to F1 to F3.
VII.
Conclusion:
Matrix tablets of Gipizide with combination of hydrophobic polymers Eudragit RL100 (Powder form) and ethyl cellulose were developed by direct compression method. The results of this study enable us to state that combination of these polymers with various proportions does not affects the drug release and thus the matrix tablet formulation will be the effective pharmaceutical formulations.
The objective of this study was to develop Matrix Tablets of Glipizide with different Polymers Eudragit RL 100 and Ethyl Cellulose and the study of influence of polymer of the drug release.
Then the formulation shifted to Eudragit RL 100 Combination with ethyl cellulose. First 3 formulations of F1, F2, F3 shows the slow release of drug due to higher concentration of ethyl cellulose and increasing the MCC from F1 to F6 and maintaining the concentration of Eudragit RL 100 for F4, F5, and F6 formulations drug release up to 12hrs was about 81.41 to 88.8%.
The development was initiated with standard calibration curve using UV Spectrophotometric method as it is required to routine analysis of drug. The UV Spectrophotometric method was developed in 7.4pH phosphate buffer at 230nm. The method shows the linearity of concentration range of 2.5µg/ml with a correlation coefficient of 0.998.
